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这在 CPB 和 XMB 都具有共性。在 CPB, 基于 GIS 的 SPARROW 和 WSM 模型被用于海湾





















CPB 与 XMB 都关注于如何能够让更多的上游地区的当地农民参与进来减少污染，CPB 的









































Coastal areas, including gulf regions, are interaction areas between the land and the ocean, suffer 
from intense human activity, Over 60% of the world’s population lives within the coastal zone 
(e.g. urbanization), and so they become ecologically vulnerable. Human activities, including 
urbanization processes, are major driving forces that greatly modify the shape of a coastal area 
and its ecological environment. During the last few decades, a significant decrease of water 
quality has been observed in different coastal areas of the world, it has been attributed to an 
increased contribution of Nonpoint Sources Pollution (NPS). Therefore, Nonpoint Source 
Pollution management is of great significance.  
We collected the literatures and data about Chesapeake Bay (CPB) and Xiamen Bay (XMB) to 
compare the technologies and managements applied in them. Chesapeake Bay is the largest 
estuary of the U S A and has been adversely affected by nutrient enrichment. Excessive nutrients 
have caused eutrophication; contributing to periods of hypoxia and poor water-clarity conditions 
that deprives living resources of necessary oxygen and sunlight. On the other hand, the fact that 
Xiamen city is Economic Zone has speeded up the urbanization and industrialization of the 
region during the past 28 years. It has also brought a serious environmental problem to Xiamen 
Bay.  
This study conducted a comparative study on approaches for NPS Pollution Management in 
XMB and CPB in terms of environmental governance, GIS and modeling methods, and Best 
Management Practices (BMPs).  
The main conclusions are as follows: 
(1)U.S. Environmental Protection Agency, U.S. Department of Agriculture and States around 
CPB have played important roles in controlling Chesapeake Bay NPS pollution. In XMB, ICM 
project team and government organizations (e.g., Jiulong River Watershed Management 
Committee) also plays an active role in pollution control process, but the environmental 
governance issue of NPS Pollution from the upstream region remains a great challenge. 
(2)GIS and model are important methods for quantification and visualization of NPS Pollution, 

















were used to quantitative estimate of the source of NPS pollution, simulation analysis and spatial 
expression. In XMB, AGNPS, AnnAGNPS and empirical model based on GIS were also applied 
to quantify NPS loads and identify critical source areas of NPS pollution. Modeling and 
monitoring have not been well integrated in NPS pollution management in both Bays. Especially, 
water quality monitoring network in XMB should be improved due to the fact that sparse data to 
great extent limited the application of the models in NPS management. 
(3)CPB and the XMB are both focused on how to encourage more local farmers in upstream 
involvement to reduce pollution. However, there is no wide range for BMP implemented in 
Xiamen bay. Comparatively, practices in various aspects are implemented among Chesapeake 
watersheds and site specific areas.  
The author hopes that this study can deepen our understanding on current situation of NPS 
Pollution management in coastal bays. The lesson captured from the study is supposed to help 
Government, coastal dwellers and all stakeholders develop the awareness on NPS pollution 
management in both Bays. The approach comparison will make policy makers, partnerships and 
nonprofit organizations learn more from one another by adopting the same techniques or system 
to tackle with the same problem, to promote NPS pollution management. 
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Chapter 1  : General Introduction  
1.1 Introduction  
 
From ancient times, people have chosen to live near water, settling in river valleys, beside lakes, 
or along coastlines. The attractions of water are as diverse as human needs and aspirations. Clean 
water is a crucial resource for drinking, irrigation, industry, transportation, recreation, fishing, 
hunting, support of biodiversity, and sheer esthetic enjoyment (Carpenter et al., 1998). Over 60% 
people live within coastal zone where they enjoy a close relationship with the nature and culture 
intermixing as well (Bartlett and Smith, 2005). 
 
Nonetheless, Continued growth of world population and pollution from human activities in 
coastal areas have been stressing coastal and entire marine environment (EPA, 1994) .Huge 
coastal area population increased environmental pressure; land use, urbanization, pollution 
resulted in a series of Point and Nonpoint Source Pollution problems (Li and Dag, 2004). 
 
 It is well documented that NPS pollution plays an important role on water quality degradation in 
coastal areas. Agricultural NPS pollution has been proved as one of the main sources of 
pollutions in many costal states. For example, agriculture causes 60% of the total nitrogen 
emissions and 40%-50% of the total P emissions to surface waters in the Netherlands, 81% for 
nitrogen and to 93% for phosphorus in china and in USA, more than 60% of surface water 
pollution are caused by agricultural NPS pollution (Wang., et al., 2005; Edwin et al., 2010). 
 
Chesapeake Bay watershed program model estimates that 39% of the phosphorus and 67% of 
Nitrogen delivered to the bay system come from NPS pollution (Chesapeake Bay Executive 
council, 1985; Karuppiah and Giangupta, 1996). In Chesapeake Bay basin agriculture 
commercial fertilizers are specifically identified as the primary NPS  of nitrogen and phosphorus, 
contributing about 40% of the total nutrient load (Mander and Forsberg ,2000).While NPS 
pollution  in Xiamen bay is said to be from the large amount of fertilizer enters the runoff, which 
mainly happens in summer with heavy rain falls. In addition, water soil loss and the use of 
pesticides also make the NPS pollution serious (Xue et al., 2004). Huang et al., (2010) found that 
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